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The linear plasmid pDJ12 fromMicrococcusD12, isolated from the high-altitude volcanic Diamante Lake in the northwest of
Argentina, was completely sequenced and annotated. It is noteworthy that the element is probably conjugative and harbors
genes potentially instrumental in coping with stress conditions that prevail in such an extreme environment.
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Micrococci are widely distributed and have been isolated fromdiverse locations including extreme sites (1–4). Among
members of the phylumActinobacteria, the genusMicrococcus is of
increasing biotechnological importance; Micrococcus species can
be used for biodegradation and bioremediation processes (5, 6),
and they can be applied for producing useful compounds such as
industrially relevant enzymes (7, 8) and long-chained alkenes for
the environmentally friendly substitution of fossil fuels (9). Mi-
crococcus sp. D12 was previously found to host the large approxi-
mately 75-kb plasmid pJD12. Further characterization revealed
that the plasmid is a linear rather than a circular extrachromo-
somal genetic element (3).
Here, we present the complete genome sequence of the linear
plasmid pJD12 hosted byMicrococcus sp. D12. The plasmid pJD12
was isolated by pulse field gel electrophoresis and sequenced by a
combination of Sanger and 454 pyrosequencing. A plasmid library
was constructed applying the TOPO TA kit as recommended by
the manufacturer (Life Technologies, Darmstadt, Germany). In
total, 192 recombinant plasmids were end sequenced with an ABI
3730xl automated DNA sequencer using BigDye chemistry (Life
Technologies, Darmstadt, Germany). Obtained sequences were
processed with Phred and assembled using Phrap (http://www
.phrap.org). The 454 shotgun library was generated and se-
quenced with the Genome Sequencer FLX system using titanium
chemistry as recommended by the manufacturer (454 Life Sci-
ences, Roche Applied Science, Branford, USA). Approximately
10,000 shotgun reads were generated and assembled de novo using
the Roche Newbler assembler software v2.9 (454 Life Sciences,
Roche Applied Science). Subsequently, contigs generated by the
Sanger-sequencing and the pyrosequencing were joined, yielding
three large contigs. Remaining gaps were closed by PCR and
Sanger sequencing. Finally, the lacking terminal sequences were
determined following a self-ligation method (10). The plasmid’s
termini were obtained by restriction with AfeI, which cuts close
the telomeric regions, followed by self-ligation and PCR amplifi-
cation of the unknown DNA and Sanger sequencing. Annotation
was performed by the Integrated Microbial Genomes (IMG) an-
notation pipeline (11).
The plasmid pJD12 consists of linear DNA spanning 75,989 bp
with an average GC content of 68.8%. The annotation revealed
the presence of 80 putative open reading frames (ORFs). The
element encodes plasmid typical genes, including those for
conjugation and replication. Interestingly, it also contains genetic
information encoding a glutaredoxin and a putative cobalt-zinc-
cadmium efflux system, which are potentially involved in coping
with oxidative stress and heavy-metal poisoning, and may be fa-
vorable for the host survival and growth in the hostile environ-
ment. Moreover, because the lack of efficient genetic tools for
Micrococci, pJD12 as a potential conjugative element may serve as
the basis of novel vectors for genetic engineering.
Nucleotide sequence accession numbers. The genome se-
quence of linear plasmid pJD12 has been deposited in the Gen-
Bank database under the accession no. KR152226. The version
described here is version KR152226.1.
ACKNOWLEDGMENTS
This work was partially funded by the Alexander von Humboldt Founda-
tion. J.R.D. is grateful for the support from Deutscher Akademischer Aus-
tausch dienst (DAAD).
REFERENCES
1. Dib J, Motok J, Zenoff VF, Ordoñez O, Farías ME. 2008. Occurrence of
resistance to antibiotics, UV-B, and arsenic in bacteria isolated from extreme
environments in high-altitude (above 4400 m) Andean wetlands. Curr Mi-
crobiol 56:510–517. http://dx.doi.org/10.1007/s00284-008-9103-2.
2. Ordoñez OF, Flores MR, Dib JR, Paz A, Farías ME. 2009. Extremophile
culture collection from Andean lakes: extreme pristine environments that
host a wide diversity of microorganisms with tolerance to UV radiation.
Microb Ecol 58:461– 473. http://dx.doi.org/10.1007/s00248-009-9527-7.
crossmark
Genome AnnouncementsMay/June 2015 Volume 3 Issue 3 e00627-15 genomea.asm.org 1
 o
n








3. Dib JR, Liebl W, Wagenknecht M, Farías ME, Meinhardt F. 2013.
Extrachromosomal genetic elements in Micrococcus. Appl Microbiol Bio-
technol 97:63–75. http://dx.doi.org/10.1007/s00253-012-4539-5.
4. Dib JR, Wagenknecht M, Hill RT, Farías ME, Meinhardt F. 2010. First
report of linear megaplasmids in the genus Micrococcus. Plasmid 63:
40 – 45. http://dx.doi.org/10.1016/j.plasmid.2009.10.001.
5. Doddamani HP, Ninnekar HZ. 2001. Biodegradation of carbaryl by a
Micrococcus species. Curr Microbiol 43:69 –73. http://dx.doi.org/10.1007/
s002840010262.
6. Li H, Li P, Hua T, Zhang Y, Xiong X, Gong Z. 2005. Bioremediation of
contaminated surface water by immobilized Micrococcus roseus. Environ
Technol 26:931–939. http://dx.doi.org/10.1080/09593332608618504.
7. Yoshimune K, Shirakihara Y, Shiratori A, Wakayama M, Chantawannakul
P, Moriguchi M. 2006. Crystal structure of a major fragment of the salt-
tolerant glutaminase from Micrococcus luteus K-3. Biochem Biophys Res
Commun 346:1118–1124. http://dx.doi.org/10.1016/j.bbrc.2006.04.188.
8. Akita K, Naitou C, Maruyama K. 2001. Purification and characterization
of an esterase from Micrococcus sp. YGJ1 hydrolyzing phthalate esters.
Biosci Biotechnol Biochem 65:1680 –1683. http://dx.doi.org/10.1271/
bbb.65.1680.
9. Beller HR, Goh EB, Keasling JD. 2010. Genes involved in long-chain
alkene biosynthesis in Micrococcus luteus. Appl Environ Microbiol 76:
1212–1223. http://dx.doi.org/10.1128/AEM.02312-09.
10. Fan Y, Dai Y, Cheng Q, Zhang G, Zhang D, Fang P, Wu H, Bai L, Deng
Z, Qin Z. 2012. A self-ligation method for PCR-sequencing the telomeres
of Streptomyces and Mycobacterium linear replicons. J Microbiol Methods
90:105–107. http://dx.doi.org/10.1016/j.mimet.2012.04.012.
11. Markowitz VM, Chen IM, Palaniappan K, Chu K, Szeto E, Grechkin Y,
Ratner A, Jacob B, Huang J, Williams P, Huntemann M, Anderson I,
Mavromatis K, Ivanova NN, Kyrpides NC. 2012. IMG: the integrated
microbial genomes database and comparative analysis system. Nucleic
Acids Res 40:D115–D122. http://dx.doi.org/10.1093/nar/gkr1044.
Dib et al.
Genome Announcements2 genomea.asm.org May/June 2015 Volume 3 Issue 3 e00627-15
 o
n
 July 1, 2015 by guest
http://genom
ea.asm
.org/
D
ow
nloaded from
 
